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ABSTRACT 

Background: Hospitalists have become dominant providers of inpatient care in many North American hospitals. 
Despite the global growth of hospital medicine, no objective method has been proposed for defining the hospital- 
ist discipline and delineating among inpatient practices on the basis of physicians' clinical volumes. We propose 
a functional method of identifying hospital-based physicians using aggregated measures of inpatient volume and 
apply this method to a retrospective, population-based cohort to describe the growth of the hospitalist movement, 
as well as the prevalence and practice characteristics of hospital-based generalists in one Canadian province. 

Methods: We used human resource databases and financial insurance claims to identify all active fee-for-service 
physicians working in Ontario, Canada, between fiscal year 1996/1997 and fiscal year 2010/2011. We constructed 
3 measures of inpatient volume from the insurance claims to reflect the time that physicians spent delivering 
inpatient care in each fiscal year. We then examined how inpatient volumes have changed for Ontario physicians 
over time and described the prevalence of full-time and part-time hospital-based generalists working in acute care 
hospitals in fiscal year 2010/2011. 

Results: Our analyses showed a significant increase since fiscal year 2000/2001 in the number of high-volume 
hospital-based family physicians practising in Ontario (p < 0.001) and associated decreases in the numbers of 
high-volume internists and specialists (p = 0.03), where high volume was defined as > 2000 inpatient services/ 
year. We estimated that 620 full-time and 520 part-time hospital-based physicians were working in Ontario hos- 
pitals in 2010/2011, accounting for 4.5% of the active physician workforce (n = 25 434). Hospital-based generalists, 
consisting of 207 family physicians and 130 general internists, were prevalent in all geographic regions and hospi- 
tal types and collectively delivered 10% of all inpatient evaluation and care coordination for Ontario residents who 
had been admitted to hospital. 

Interpretation: These analyses confirmed a substantial increase in the prevalence of general hospitalists in On- 
tario from 1996 to 2011. Systems-level analyses of clinical practice data represent a practical and valid method for 
defining and identifying hospital-based physicians. 
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>^ Since the first hospitalist programs were 
established in the late 1990s, the hospitalist movement 
has grown rapidly in terms of the number of physicians 
specializing in hospital medicine, the proportion of 
inpatients cared for by hospital-based physicians, and 
the number of hospitals employing formal hospitalist 
groups/"^ Although several studies have reported on 
the demographic characteristics, prevalence, and out- 
comes of care of US hospitalists,^'^'"*'''^ fundamental 
debate continues within the medical community as to 
what hospitalists are, how they should be defined, and 
what (if anything) distinguishes them from other hos- 
pital-based specialists. 

The Society of Hospital Medicine has defined a hos- 
pitalist as "a physician who specializes in the practice 
of hospital medicine," which is in turn defined as "a 
medical specialty dedicated to the delivery of compre- 
hensive medical care to hospitalized patients."® While 
these definitions identify the hospitalist 's professional 
focus, they offer little guidance on what characteristics 
differentiate the clinical hospitalist from other practi- 
tioners. As a consequence, the term "hospitalist" has 
become coUoquialized and is now commonly used to 
refer to a general internist or family doctor who works 
in a hospital. However, there are exceptions to this gen- 
eral rule, and some hospitalists are now specializing, 
with new terms like "neurohospitalist," "surgical hos- 
pitalist," and "OB-GYN hospitalist" becoming increas- 
ingly commonplace.' 

Two approaches have traditionally been applied when 
identifying hospitalists in comparative evaluations. The 
first uses voluntary surveys of institutional staff or pro- 
fessional society membership to estimate hospitalist 
prevalence. With this approach, the responding phys- 
ician self-identifies as a hospitalist, but this method is 
impractical and imprecise for researchers and policy- 
makers. Lacking a formal definition of the clinical 
hospitalist practice, any physician can choose to call 
himself or herself a hospitalist. Low response rates for 
such surveys have made it difficult to assess the popu- 
lation prevalence of hospital-based physicians, and the 
clinical workloads of practitioners are seldom explored. 
Furthermore, few countries offer certification or train- 
ing in hospital medicine. Consequently, administrative 
databases rarely include physician-specialty codes that 
categorize physicians as hospitalists. 

The second approach uses a functional definition, 
categorizing hospitalists by the amount of inpatient care 
provided. Most often a threshold is established where- 
by hospitalists are identified and classified on the basis 



of a certain proportion of each physician's practice be- 
ing generated from the care of hospital inpatients (e.g., 
> 90%). These definitions are more restrictive, limiting 
the category of hospitalists to direct providers of care. 
The associated methods are also problematic. Few au- 
thors have discussed the validity of proportional met- 
rics, assessing whether the denominators used in their 
analyses have captured minimum volumes indicative of 
active practice (e.g., a physician with 90% inpatient prac- 
tice may be classified as a hospitalist, even if he or she 
saw only 5 patients in the timeframe under investiga- 
tion). Similarly, few, if any, authors have acknowledged 
the variability that exists between practice styles, adopt- 
ing thresholds that can accommodate both full-time and 
part-time practitioners. As a result, high-volume part- 
time hospitalists who fall below the proportional thresh- 
olds are categorized in the comparison group alongside 
low-volume community providers, which mutes the ef- 
fects of a hospitalist model of concentrated care. 

Hospital medicine sits at a pivotal intersection for 
the way inpatient care is funded and delivered across 
the globe. With several North American, European, 
Asian, and Australasian governing bodies introducing 
activity-based funding models that reward hospitals 
for improved productivity and/or penalize those with 
lower than expected outcomes, hospital physicians 
and their institutions must become accountable for the 
quality of care and services they deliver. If the eventual 
goal in hospital medicine is to monitor and improve 
performance, a standardized, systems-level method is 
needed for defining the clinical hospitalist, independ- 
ent of self-identification. 

Canadian hospitalists emerged alongside their US 
counterparts after cutbacks to physician reimburse- 
ment in the mid-1990s sparked an exodus of primary 
care practitioners from the hospital setting. Can- 
ada is unique within the hospitalist movement in that 
the majority of this country's hospitalists are trained as 
general practitioners or family physicians (GP/FPs) as 
opposed to specialists. ^'^'^^ The hospitalist career path 
is attractive to GP/FPs, as it provides an opportun- 
ity to practice higher-acuity medicine while earning a 
competitive compensation exceeding that of an office- 
based practice. However, hospital medicine is not rec- 
ognized as a distinct area of focused practice. There 
are no certification or training guidelines for Canadian 
hospitalists, and no method (other than self-identifi- 
cation) exists of distinguishing hospital-based from 
office-based practitioners.^^ As a result, the popula- 
tion prevalence of hospitalists is largely unknown and 
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almost certainly under-reported, which makes hospital 
medicine an ideal setting to pilot the application of a 
functional volume framework. 

In this article, we propose a novel method of defin- 
ing hospital-based physicians that uses the volume of 
inpatient care combined with additional practice data 
to measure a physician's involvement in the provi- 
sion of hospital care. We then apply this method at the 
systems level to describe the growth of the hospitalist 
movement, as well as the prevalence and characteris- 
tics of hospital-based physicians, in Ontario, Canada, 
over a 15-year timeframe. 

Methods 

Study population. We constructed a retrospective 
population-based sample consisting of all clinically 
active physicians who practised in the province of On- 
tario, Canada, between 1 April 1996 and 31 March 2011 
(fiscal 1996/1997 to fiscal 2010/2011) and who submit- 
ted claims for professional fees to the Ontario Health 
Insurance Plan (OHIP), a publicly funded plan that cov- 
ers the cost of basic health care, including hospital care, 
to all permanent residents of the province. The cohort 
was identified using the Institute for Clinical Evaluative 
Sciences (ICES) Physician Database, a human resour- 
ces database containing validated demographic, certifi- 
cation, and practice characteristics for all physicians 
licensed in the province since 1992. Active physicians 
were defined yearly according to guidelines developed 
by the Ontario Physician Human Resources Data Cen- 
tre, which include maintaining an active licence with 
the College of Physicians and Surgeons of Ontario; be- 
ing 25 to 85 years of age with a practice located with- 
in the province; having an OHIP billing number with 
active insurance claims; not being engaged in postgrad- 
uate studies; and not being identified as retired or in- 
active because of disability, leave, sabbatical, or other 
reason.^"' Physicians were allowed to enter and leave 
the cohort throughout the 15-year observation window; 
however, once a physician was deemed active in a given 
fiscal year, it was assumed that he or she remained 
active throughout the fiscal period. 

Outcome measures. For each year, we extracted phys- 
icians' demographic, training, and practice characteris- 
tics from the ICES Physician Database. Each physician's 
medical specialty was determined by combining data 
on both certified and functional specialties, where cer- 
tified specialty captured the most recent certification 
information on file and functional specialty reflected 



the services that the physician actually billed for in his 
or her practice, derived from aggregated OHIP billings 
and validated through periodic telephone follow-up 
with random physician samples. In cases of discrep- 
ancy, the physician was assigned to the medical spe- 
cialty recorded most often in his or her OHIP claims for 
the particular year, on the assumption that a physician 
would not be allowed to bill under a specialty code un- 
less licensed to do so. Pediatric surgeons and psych- 
iatrists were combined with the corresponding adult 
practitioners, and diagnostic radiology, nuclear medi- 
cine, and all laboratory specialties were considered 
together (as "diagnostics"). 

Physicians' demographic characteristics were linked 
to OHIP billings through an encrypted identifier to de- 
termine the annual number of patient evaluation-and- 
management (E&M) claims billed in relation to the 
location of care delivery (inpatient setting, emergency 
department, office, long-term care facility, or the pa- 
tient's home). An E&M claim was defined as any clinic- 
al visit, consultation, assessment, reassessment, death 
pronouncement, case conference, counselling session 
(patient, family, or group), or psychotherapy session 
billed to OHIP for an Ontario resident. Claims were 
used as a proxy indicator of the time that physicians 
spent in direct clinical care and case management. 
From the data, 3 measures of physicians' annual in- 
patient workloads were tabulated: (1) the total number 
of E&M claims billed for inpatient care, (2) the propor- 
tion of total claims generated from the care of hospital 
inpatients (inpatient claims/total claims), and (3) the 
total number of calendar days with OHIP billings for 
inpatient care. Because the primary role of the hospi- 
talist is to provide direct clinical care and care coordin- 
ation, procedure volumes were not explored. 

The number of unique inpatients seen by each phys- 
ician and the proportion of inpatients with whom phys- 
icians had a previous medical relationship (defined as 
patients for whom the physician had billed at least one 
E&M claim within 24 months before the date of admis- 
sion) were determined for the most recent fiscal year 
(2010/2011). Characteristics of the hospitals where phys- 
icians billed the majority of inpatient care were extracted 
from the Ontario Hospital Reporting System, a database 
maintained by the Canadian Institute for Health Infor- 
mation that contains annual statistical information on aU 
acute care hospitals operating in the province. 

Definition of hospital-based physicians. In Table 1 
we propose a conceptual framework that uses annual 
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inpatient volumes and additional practice data to de- 
fine and delineate hospital-based physicians. We began 
with a functional definition validated by Kuo et al./ 
identifying all active physicians in each fiscal year who 
had a minimum total volume of lOO E&M claims and 
for whom at least 80% of total claims were generated 
from the care of hospital inpatients. We then plotted the 
frequency distribution of active physicians by year and 
medical specialty according to the following 4 variables: 
(1) total number of inpatient claims billed, (2) propor- 
tion of total claims generated from the care of hospi- 
tal inpatients, (3) the relationship between total claims 
volume and the proportion of claims billed for inpatient 
care, and (4) the relationship between inpatient claims 
volume and the proportion of claims billed for inpatient 
care. In examining variables 3 and 4, two concerns 
became apparent with the functional definition pro- 
posed by Kuo et al.^: first, total claims volume was not a 
specific metric, which meant that too many low-volume 
physicians were categorized as hospitalists (false posi- 
tives); and second, the definition did not discriminate 



between full-time and part-time practitioners. Part- 
time practitioners with moderately high inpatient vol- 
umes practising exclusively in the hospital would be 
correctly classified as hospitalists, whereas physicians 
with equivalent inpatient volumes but whose practices 
were split between hospital and community (e.g., 70% 
inpatient, 30% long-term care) would incorrectly fall in 
the comparison group. We therefore updated the defin- 
ition of Kuo et al.,^ replacing total claims volume with 
inpatient claims volume and distinguishing full-time 
from part-time but strictly hospital-based physicians on 
the basis of their volume of inpatient care provision. We 
then proposed 2 novel classifications: mixed-practice 
physicians (physicians with average-to-high inpatient 
volumes whose clinical practice is split between in- 
patient and outpatient care) and comprehensive com- 
munity practitioners (community-based physicians 
who provide a full range of medical services including 
hospital care) (see online Appendix A for an evaluation 
of concordance between the 2 frameworks). The pro- 
posed thresholds were established by examining the 



Table 1 

Conceptual framework for defining community and hospital-based physicians using information from administrative 
databases 



Aspect 

of framework 


Comprehensive community 
practitioner 


Mixed-practice physician 


Part-time hospital-based Full-time hospital-based 
physician physician 


Description 
of practice 


Physicians practise primarily 
within the community but 
provide occasional inpatient 
care. Physicians also provide 
long-term care, emergency, 
and/or home care services as 
appropriate. 


Full-time practice is split 
between outpatient and 
inpatient care. 


Majority of practice is Majority of practice is 
inpatient evaluation and inpatient evaluation and 
management, but physician management on a full-time 
works at a part-time basis. Inpatient practice may 
equivalency. Inpatient be general or specialty-based, 
practice may be general or 
specialty-based. 


Scope of inpatient 
practice 


Hospital inpatients are 
enrolled in the physician's 
primary practice either 
individually or within a team; 
inpatients are generally low- 
risk medical and ALC patients. 


Hospital inpatients often 
come from outside the 
physician's primary practice 
through rotating call; 
inpatients may be general, 
complex medical, and ALC 
patients. 


Physicians typically have no previous relationship with 
hospital inpatients; inpatients are general, complex 
medical, and ALC patients; physicians are often involved in 
comanagement of specialty patients. 


Compensation 
mechanism 


Fee-for-service billing to 
insurance plans; physicians 
have no direct financial rela- 
tionship with hospitals. 


Fee-for-service billing to 
insurance plans. Hospitals 
may"top up" physicians' fee- 
for-service billings. 


Fee-for-service billings plus negotiated salary stipend or alter- 
native funding plans; hospitals may pay a portion or all of the 
physicians' income from their operating budgets. Physicians 
often work as independent contractors to individual hospitals. 


Annual inpatient 
volume* 


<30% of clinical volume is 
hospital-based, and total 
annual volume indicates an 
active community practice 
(> 50% of total volume 
is generated from office, 
nursing home, or home care; 
total volume > 1 00 services; 
inpatient volume > 10 
services). 


30%-79% of total volume is 
hospital-based, and inpatient 
volumes reflect an active and 
substantial inpatient practice 
(> 500 inpatient services 
annually). 


> 80% of total volume is > 80% of total volume is 
hospital-based, but volumes hospital-based and volumes 
reflect a part-time case load reflect a full-time case load 
(500-1 999 inpatient services (> 2000 inpatient services 
annually). annually). 


ALC = alternate level of care (patients waiting in hospital to be transferred to a complex continuing care or long-term care setting). 

* Inpatient volume can be left as a continuous measure of a physician's hospital experience in regression models, eliminating the need for categorization. 
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distributions of the 4 variables listed above, looking for 
points at which consistent changes in physician density 
formed over time, indicated by an increasing frequency 
of high-volume practitioners and a consistent density of 
mid-volume practitioners (see online Appendix B and 
online Appendix C for selected distributions). 

Statistical analysis. After describing the characteristics 
of physicians who provided inpatient care in Ontario 
hospitals by year, we plotted the distribution of active 
physicians according to the annual number of inpatient 
claims billed by year and medical specialty. To con- 
firm whether upward or downward trends in inpatient 
volumes were significant over time, the proportions of 
physicians achieving each billing level (i.e., > 2000 in- 
patient claims) in fiscal year t were entered into separ- 
ate autoregressive models by specialty, with a lag set to 
1. This model can be presented as logit(p^) = a + p^_^ 
+ e^ , where is the proportion of physicians in a given 
specialty achieving each billing threshold in fiscal year 
t, confirms the significance of volume changes over 
time, pj_^ is the proportion of physicians achieving the 
billing threshold in the previous year, and e^ is the error 
term. Autoregressive models were needed to adjust for 
the autocorrelation of residuals because the physicians' 
inpatient volume in a given year was found to be de- 
pendent on inpatient volume in the previous year. We 
then used the inpatient volumes billed in 2010/2011 to 
describe the current population of hospital-based phys- 
icians according to the functional categories proposed 
in Table 1, excluding practitioners with low total bill- 
ings (< 100 total claims) and low inpatient billings (< 10 
inpatient claims). SAS software, version 9.2 (SAS Insti- 
tute Inc., Gary, N.C.), was used for analyses. Ethics ap- 
proval was obtained from Sunnybrook Health Sciences 
Centre and from the Health Sciences Research Ethics 
Board at the University of Toronto. 

Results 

Descriptive characteristics of physicians providing in- 
patient care in Ontario hospitals are shown in Table 2 
for selected fiscal years. In 1996/1997, three-quarters of 
active physicians working in the province provided in- 
patient evaluation-and-managementservices (n = 15 275 
of 19 922; 76.7%), and almost half of all inpatient phys- 
icians were trained in family medicine (n = 7418; 48.6%). 
Beginning in 1998, the proportion of active physicians 
providing inpatient services began to decline, and this 
trend has continued each fiscal year since. Although 
many specialties experienced an exodus of practitioners 



from provision of hospital care, the largest declines 
have occurred among GP/FPs (Table 2, Figure 1). In 
1996/1997, nearly three-quarters of active GP/FPs pro- 
vided some level of inpatient care to hospital inpatients, 
but by 2010, fewer than half continued to do so (71.0% 
V. 47.2%). 

Figure i shows the distribution of GP/FPs, general 
internists, and internal medicine specialists accord- 
ing to the annual volume of inpatient claims billed over 
time. Since 1997/1998, the proportion of GP/FPs pro- 
viding low-to-no hospital care (< 250 inpatient claims/ 
year) increased from 70.7% to 83.5% (p < 0.001; Figure 
lA). In turn, high-volume GP/FPs (>2000 inpatient 
claims/year) filled the resulting gap in inpatient care 
provision, increasing in prevalence from 0.9% of active 
GP/FPs in 1996/1997 to 2.5% in 2010/2011, with growth 
beginning in 2000 (p < 0.001). Conversely, the percent- 
ages of high-volume general internists and specialists 
have decreased over time (p = 0.03; Figures iB, iC), 
which may be indicative of lighter inpatient workloads 
or more balanced distributions between inpatient and 
outpatient practices. 

Despite large declines in the number of GP/FPs 
providing hospital care over time, the total volume 
of inpatient services delivered by these practitioners 
across the province has dropped only minimally, ac- 
counting for 32.1% of total provincial inpatient E&M 
claims in 1996/1997, just under 30% in the period from 
2000/2001 to 2004/2005, and 28.4% in 2008/2009 
(see online Appendix D). To maintain this consistent 
level of care, fewer GP/FPs have provided higher vol- 
umes of inpatient care in each fiscal year (see online 
Appendix E). Although the average volume of services 
has increased for those GP/FPs who have maintained 
hospital privileges, median volumes have decreased, 
which suggests that rising inpatient caseloads pertain 
only to practitioners to the right of the median (i.e., the 
high-volume GP/FP hospitalists). 

Figure 2 shows the current distribution of inpatient 
care physicians by medical specialty and annual vol- 
ume. Overlaid is the cumulative distribution of total 
inpatient E&M claims billed in Ontario to depict the 
relationship between workforce density and service 
volume. In 2010/2011, a total of 1143 high-volume 
physicians (> 2000 claims; 6.8% of inpatient physician 
workforce) delivered 42% of all inpatient E&M servi- 
ces in the province of Ontario. Conversely, 8600 low- 
volume physicians (< 250 claims; 51.1% of inpatient 
physician workforce) billed just 6% of provincial 
claims. 



Open Medicine 2013;7(3)e78 



Research White etal. 

Table 2 

Characteristics of active physicians providing inpatient care in Ontario hospitals for selected fiscal years 

Fiscal year; no. (%)* 

Characteristic 1996/1997 2000/2001 2004/2005 2008/2009 2010/2011 



Total no. of active physicians 


19 922 




20 368 




21 814 




23 872 




25 434 




No. providing inpatient care 
(% of active physicians) 


15 275 


(76.7) 


14914 


(73.2) 


15 020 


(68.9) 


15 949 


(66.8) 


16 820 


(66.1) 


Age, yr, mean (SD) 


46.5 


(11.2) 


47.4 


(10.9) 


47.9 


(10.8) 


48.5 


(11.0) 


48.6 


(11.2) 


Time in practice, yr, mean (SD) 


20.6 


(11.4) 


21.4 


(11.2) 


21.8 


(11.2) 


22.2 


(11.5) 


22.3 


(11.8) 


Sex 






















iVlaie 


11 660 


(76.3) 


11 056 


(74.1) 


10 742 


(71.5) 


10 981 


(68.9) 


11 357 


(67.5) 


Female 


3615 


(23.7) 


3 858 


(25.9) 


4 278 


(28.5) 


4 968 


(31.1) 


5 463 


(32.5) 


Canadian medical graduate 






















Yes 


9 791 


(64.1) 


10 542 


(70.7) 


11 205 


(74.6) 


12 192 


(76.4) 


12 763 


(75.9) 


No 


5 430 


(35.5) 


4 324 


(29.0) 


3 771 


(25.1) 


3719 


(23.3) 


4 007 


(23.8) 


Unknown 


54 


(0.4) 


48 


(0.3) 


44 


(0.3) 


38 


(0.2) 


50 


(0.3) 


Census metropolitan area of practice, by population 


















> 1 250000 


6 426 


(42.1) 


6 166 


(41.3) 


6 360 


(42.3) 


6 671 


(41.8) 


7 030 


(41.8) 


500 000 to 1 249 999 


2 594 


(17.0) 


2 535 


(17.0) 


2 565 


(17.1) 


2 757 


(17.3) 


2 939 


(17.5) 


1 00 000 to 499 999 


3 782 


(24.8) 


3 688 


(24.7) 


3 497 


(23.3) 


4 011 


(25.1) 


4 232 


(25.2) 


9000 to 99 999 


1 465 


(9.6) 


1 480 


(9.9) 


1 494 


(9.9) 


1 468 


(9.2) 


1 558 


(9.3) 


<9000 


1 002 


(6.6) 


1 034 


(6.9) 


1 104 


(7.4) 


1 042 


(6.5) 


1 050 


(6.2) 


Unknown 


6 


(<0.1) 


11 


(<0.1) 


0 


(0.0) 


0 


(0.0) 


11 


« 0.1) 


Medical specialty 






















Anesthesiology 


722 


(4.7) 


761 


(5.1) 


871 


(5.8) 


1 048 


(6.6) 


1 130 


(6.7) 


Diagnosticst 


502 


(3.3) 


508 


(3.4) 


579 


(3.9) 


628 


(3.9) 


728 


(4.3) 


General internal medicine 


897 


(5.9) 


829 


(5.6) 


885 


(5.9) 


771 


(4.8) 


795 


(4.7) 


General practice/family medicine 


7 418 


(48.6) 


6 751 


(45.3) 


6 174 


(41.1) 


5 894 


(37.0) 


5 970 


(35.5) 


Internal medicine specialties^ 


1 791 


(11.7) 


1 950 


(13.1) 


2 171 


(14.5) 


2715 


(17.0) 


2 975 


(17.7) 


Obstetrics and gynecology 


558 


(3.7) 


563 


(3.8) 


581 


(3.9) 


641 


(4.0) 


668 


(4.0) 


Pediatrics§ 


626 


(4.1) 


673 


(4.5) 


728 


(4.8) 


850 


(5.3) 


936 


(5.6) 


Psychiatry 


1 212 


(7.9) 


1 315 


(8.8) 


1 417 


(9.4) 


1 540 


(9.7) 


1 644 


(9.8) 


Surgeryl 


1 549 


(10.1) 


1 564 


(10.5) 


1 614 


(10.7) 


1 862 


(11.7) 


1 974 


(11.7) 



* Except where indicated otherwise. 

t Includes diagnostic radiology, nuclear medicine, and all laboratory specialties. 

t Includes cardiology, clinical immunology, community and geriatric medicine, dermatology, endocrinology, gastroenterology, hematology, 
infectious diseases, medical genetics, medical oncology, nephrology, neurology, physical medicine and rehabilitation, radiation oncology, 
respirology, and rheumatology. 

§ Includes general pediatrics and all pediatric internal medicine specialties. 

11 Includes all adult and pediatric surgeons licensed to practice by the Royal College of Physicians and Surgeons of Canada. 



Applying the clinical volume algorithms from Table 
1, we estimated that 620 full-time and 520 part-time 
hospital-based physicians were working in Ontario in 
fiscal year 2010/2011, of whom 548 (48.1%) were psych- 
iatrists, 207 (18.2%) were GP/FPs, and 130 (11.4%) 
were general internists. The remaining physicians 
were internal medicine specialists (n = 105; 9.2%), 
anesthesiologists (n = 83; 7.3%), pediatricians (n = 
43; 3.8%), and surgeons (n = 24; 2.1%). The majority 
of the 2164 mixed-practice physicians were internal 



medicine specialists (n = 645; 29.8%), psychiatrists (n 
= 426; 19.7%), and surgeons (n = 303; 14.0%), while 
comprehensive community practitioners were primar- 
ily GP/FPs (n = 2320 of 4479; 51.8%). Table 3 presents 
the demographic and practice characteristics of the 
hospital-based GP/FPs and general internists, herein 
referred to as "general hospitalists," with data for mixed- 
practice and comprehensive community practitioners 
provided for comparison (data for additional special- 
ties are available by request to the authors). Full-time 
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Figure 1 

Distribution of active Ontario 
physicians, according to annual 
number of Inpatient evaluation-and- 
management claims billed to the 
Ontario Health Insurance Plan (OHIP), 
fiscal year 1 996/1 997 to fiscal year 
201 0/201 1 . (A) General practitioners 
and family physicians, (B) general 
internists, and (C) Internal medicine 
specialists. Significant increases (*) 
and significant decreases (t) In the 
proportion of physicians achieving 
each billing level over time, based on 
autoregresslve models with a lag set to 1 
(p < 0.05), are marked. 
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Table 3 

Characteristics of comprehensive community, mixed-practice and hospital-based generalists, fiscal year 2010/201 1 

Physician group; no. (%) of physicians* 

Comprehensive IVIixed-practice 
Characteristic community practitioners physicians Part-time hospitalists Full-time hospitalists 



Total no. of physicians 


2478 


512 




126 


211 




Age, yr, mean (SD) 


50.6 


(11.2) 


46.0 


(11.1) 


41.7 


(9.2) 


45.7 


(10.2) 


Time in practice, yr, mean (SD) 


23.9 


(11.8) 


19.4 


(11.8) 


15.0 


(9.7) 


18.5 


(10.8) 


Sex 


















Male 


1670 


(67.4) 


325 


(63.5) 


76 


(60.3) 


117 


(55.5) 


Female 


808 


(32.6) 


187 


(36.5) 


50 


(39.7) 


94 


(44.5) 


Canadian medical graduate 


















Yes 


2049 


(82.7) 


363 


(70.9) 


107 


(84.9) 


147 


(69.7) 


No 


429 


(17.3) 


149 


(29.1) 


19 


(15.1) 


64 


(30.3) 


Medical specialty 


















General practice/family medicine 


2320 


(93.6) 


280 


(54.7) 


62 


(49.2) 


145 


(68.7) 


General Internal medicine 


158 


(6.4) 


232 


(45.3) 


64 


(50.8) 


66 


(31.3) 


Census metropolitan area of practice, by population 


















> 1 250 000 


639 


(25.8) 


208 


(40.6) 


42 


(33.3) 


87 


(41.2) 


500 000 to 1 249 999 


240 


(9.7) 


80 


(15.6) 


33 


(26.2) 


26 


(12.3) 


1 00 000 to 499 999 


529 


(21.3) 


147 


(28.7) 


39 


(31.0) 


80 


(37.9) 


9 000 to 99 999 


471 


(19.0) 


60 


(11.7) 


11 


(8.7) 


18 


(8.5) 


<9 000 


599 


(24.2) 


17 


(3.3) 


<5 


(0.8)t 


0 


(0.0) 


Hospital size, no. of acute care beds 


















>300 


223 


(9.0) 


121 


(23.6) 


54 


(42.9) 


58 


(27.5) 


200-299 


384 


(15.5) 


123 


(24.0) 


29 


(23.0) 


63 


(29.9) 


100-199 


582 


(23.5) 


170 


(33.2) 


32 


(25.4) 


61 


(28.9) 


1-99 


1287 


(51.9) 


93 


(18.2) 


11 


(8.7) 


29 


(13.7) 


Unknown 


<5 


(<0.1)t 


5 


(1.0) 


0 


(0.0) 


0 


(0.0) 


Hospital location, residents/km^ 


















Urban (> 400) 


711 


(28.7) 


223 


(43.6) 


49 


(38.9) 


91 


(43.1) 


Mixed-urban (100-400) 


474 


(19.1) 


127 


(24.8) 


42 


(33.3) 


59 


(28.0) 


Mixed-rural (20-99) 


820 


(33.1) 


117 


(22.9) 


28 


(22.2) 


45 


(21.3) 


Rural (< 20) 


471 


(19.0) 


43 


(8.4) 


7 


(5.6) 


16 


(7.6) 


Unknown 


<5 


(0.1 )t 


<5 


(0.4)t 


0 


(0.0) 


0 


(0.0) 


Hospital type 


















Ar^Hpmir tpachinn hn^nit3l 


406 


(16.4) 


172 


(33 6) 


72 


(57.1) 


79 


(37 4) 


Community hospital 


2072 


(83.6) 


340 


(66.4) 


54 


(42.9) 


132 


(62.6) 


Clinical workload 


















Inpatient E&M claims billed, mean (SD) 


409 


(451) 


2090 


(1589) 


1261 


(444) 


3649 


(1962) 


Unique hospital inpatients seen, mean (SD) 


109 


(101) 


408 


(309) 


304 


(161) 


614 


(291) 


Calendar days billed for hospital care, mean (SD) 


120 


(921 


180 


(80) 


1 15 


(49) 


220 


(49) 


% inpatients with previous medical 
relationship with physician, mean (SD) 


51.5 


(30.7) 


20.0 


(18.1) 


11.3 


(7.0) 


10.8 


(7.3) 


Distribution of practice, %, mean (SD) 


















Inpatient care 


9.1 


(7.9) 


54.2 


(15.5) 


91.4 


(5.9) 


91.5 


(5.9) 


Office-based care 


78.9 


(17.4) 


36.5 


(19.4) 


6.6 


(5.5) 


5.8 


(4.8) 


Emergency care 


6.3 


(11.2) 


5.8 


(11.7) 


1.9 


(3.5) 


1.3 


(2.9) 


Long-term institutional care 


4.7 


(12.3) 


3.3 


(9.8) 


0.2 


(1.0) 


1.4 


(3.3) 


Home-based care 


0.9 


(3.2) 


0.3 


(2.0) 


0.0 


(0.0) 


0.0 


(0.1) 



E&M = evaluation and management. * Except where indicated otherwise, t Counts < 5 have been suppressed. 



Open Medicine 2013;7(3)e81 



Research 



White etal. 



c 



> 



o 
d 



4000 



3500 - 



3000 - 



2500 - 



2000 - 



1500 - 



1000 - 



500 - 




E 

_3 
O 

ik 

Q. C 

o _2 
a. u 

■s .Si 

™ IS 
3 a 

E .E 

3 H_ 
U O 



250-499 500-749 750-999 1000-1249 1250-1499 1500-1749 1750-1999 2 2000 



Annual no. of inpatient E&IVI claims billed 



Figure 2 

Relationship between workforce density and service volume, represented as current distribution 
of inpatient physician workforce by medical specialty and annual inpatient volume, overlaid with 
the cumulative distribution of total inpatient evaluation-and-management (E&M) claims billed in 
Ontario, for fiscal year 201 0/201 1 . 



general hospitalists delivered io% of total inpatient 
E&M services in 2010/2011, billing an average of 3649 
inpatient claims and accounting for 614 unique hospi- 
tal inpatients and 220 days worked in hospital. Using 
mean volumes, these metrics equate to an average clin- 
ical workload of 16.6 patient interactions and 2.8 new 
patients evaluated per workday, excluding nonbillable 
reassessments and any additional outpatient services. 
Part-time general hospitalists evaluated an average of 
11.0 inpatients and 2.6 new patients per hospital day 
worked, while mixed-practice physicians evaluated 11.6 
inpatients and 2.3 new patients per day. All full-time 
general hospitalists worked a minimum of 100 calen- 
dar days in hospital, and all part-time practitioners 
(part-time hospitalists and mixed-practice physicians) 
exceeded 50 days. As expected, general hospitalists 
had limited previous medical relationships with their 
hospital inpatients, seeing an average of 10.8% of these 
patients within the 2 years before admission. On aver- 
age, the comprehensive community generalists had 
seen more than half of their patients before admission 
to hospital (51.5%). 

To test our definitional algorithm, we validated 
the list of institutions where full-time and part-time 



general hospitalists (classified according to Table 1 and 
described in Table 3) billed the majority of inpatient 
services in 2010/2011 against 62 hospitals with and 101 
hospitals without publicly disclosed hospitalist pro- 
grams. The algorithm correctly identified 90% of hos- 
pitals known to employ hospitalists (specificity 98%, 
positive predictive value 97%). All of the false nega- 
tives (n = 6) were small community hospitals that had 
introduced hospitalist programs partway through the 
2010/2011 fiscal year; the 2 false positives were large 
academic hospitals with general medicine teaching 
wards. 

Interpretation 

To our knowledge, this is the first study to propose a 
functional framework for defining and delineating 
physicians' inpatient practices on the basis of clinical 
volume of inpatient care. Our definition of hospitalist 
practice aligns with the functional approach of Kuo et 
^2 1,15-22 improves the administrative methodology 
by adding a continuous measure of inpatient volume, 
which allowed us to differentiate providers by their 
daily clinical workloads. In presenting this framework, 
our intent is not to suggest that these thresholds are 
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exact or concrete, but rather to provide a descriptive 
structure that can accommodate the variety of prac- 
tice styles and medical specialties that exist in hospital 
medicine. In doing so, we aim to move the methodol- 
ogy toward more objective and dynamic definitions of 
hospitalist practice, whereby clinical inpatient volumes 
can be analyzed as the primary predictor of physician 
practice and performance, accounting for additional 
provider characteristics, such as medical specialty, as 
desired. By examining the quality of general inpatient 
care as a function of a physician's annual case volume, 
we can extend the application of the hospitalist litera- 
ture to additional acute care delivery models around the 
world that have instituted parallel focused-inpatient 
practices without necessarily establishing formalized 
hospitalist programs. The volume metrics and descrip- 
tive variables used in this study are simple to derive 
and are often captured at the population level through 
insurance billings and/or service utilization databases. 

This is also the first study to describe the prevalence 
and characteristics of Ontario general hospitalists 
using systems-level data and to describe the emergence 
of hospital medicine and its impact on the provision of 
hospital care by other inpatient physicians. By exam- 
ining changes in physician billing volumes over time, 
clinical practice data confirmed the introduction of 
GP/FP hospitalists to Ontario in the early 21st century 
and significant growth in the number of full-time gen- 
eral hospitalists practising each fiscal year since. Our 
estimates for the current number of hospitalists in 
practice vastly exceed those reported by the Canadian 
Society of Hospital Medicine based on its voluntary 
membership survey (n = 110),^^ which confirms our 
premise that self-reporting as a hospitalist underesti- 
mates the functional prevalence of hospital-based prac- 
titioners. Our demographic data for general hospitalists 
are consistent with those reported elsewhere. ^'^'^^ 

For ethical reasons we were unable to link de-iden- 
tified administrative billings to a known cohort of 
hospitalist physicians to validate the inpatient volume 
thresholds proposed in our functional framework. This 
remains an important step in creating and refining a 
clinical definition of hospitalist practice. Despite this 
limitation, we were able to define and characterize a 
distinct cohort of general physicians who functionally 
devoted the majority of their practice to the care and 
management of hospital inpatients. We were able to 
validate our definitions at the institutional level with 
high precision and good sensitivity. Our definitions 
also had face validity triangulated across the 3 clinical 



volume metrics. In addition, we were able to describe 
trends in inpatient volume only among fee-for-service 
physicians, who account for about 90% of physicians 
working in Ontario. It is unlikely that this limitation 
affected our calculation of inpatient volumes or hospi- 
talist estimates, as the majority of hospital services for 
general practitioners are still remunerated through fee- 
for-service billings. Alternative payment plans are used 
primarily to reimburse community-based physicians 
and were reported to be uncommon among hospitalists 
responding to the Canadian Society of Hospital Medi- 
cine survey. Finally, this analysis focused exclusively 
on direct clinical care and case management; procedure 
volumes were not explored. This distinction resulted in 
some hospital-based specialties (surgery, anesthesiol- 
ogy, obstetrics and gynecology) having lower inpatient 
volumes than might have been expected. In many in- 
stances, these subspecialty inpatients are managed or 
comanaged by general hospitalists, which would reduce 
specialists' inpatient E&M claims to those immediately 
preceding or following a procedure. 

When we replicated the functional definition of Kuo 
et al.^ with 2010/2011 OHIP claims data using a min- 
imum volume of 100 E&M claims and an 80% inpatient 
practice ratio, prevalence estimates of general hospi- 
talist practitioners were over inflated by 17%, captur- 
ing 67 physicians with low inpatient volumes reflecting 
minimally active practices. More importantly, the Kuo 
definition ignored a large segment of mixed-practice 
generalists (n = 512) whose clinical volumes and work- 
load appeared to parallel if not exceed those of part- 
time hospitalists (Table 3). In a comparative evaluation, 
these physicians would be classified into the reference 
category, muting any associations that might ultimate- 
ly be driven by clinical volume or experience, a well- 
established determinant of outcomes in health care 
delivery. To our knowledge, the relationship between 
clinical inpatient volume and outcomes of care has not 
been assessed. 

Inpatient physicians are unified by the common goal 
of caring for hospital inpatients, and it is that profes- 
sional focus which defines all practitioners, irrespec- 
tive of medical specialty. As general and specialty 
hospitalists continue to grow in number across the 
globe, continuous metrics of clinical volume reflecting 
the dynamic continuum of inpatient practice may be 
advantageous for defining, identifying, and monitoring 
hospital-based physicians and their performance. By 
using the definitional framework proposed in this study, 
researchers can begin to test structural differences 
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between inpatient delivery models, exploring which 
aspects of physician care— clinical experience, med- 
ical training, or a combination of both— correlate with 
changes in the processes of care delivery that in turn 
help to drive improvements in operating efficiency and 
clinical outcomes. 
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